Mixed connective tissue disease (MCTD) is characterized by diverse symptoms including rheumatoid arthritis, scleroderma, systemic lupus erythematosus, and dermatomyositis, associated with high titers of antibodies to extractable nuclear antigen (ENA), especially anti-ribonucleoprotein (anti-RNP) antibody. Since the first report of 25 cases with MCTD in adults, there have been only a few cases of MCTD reported in children. Here, we report a rare childhood case of MCTD in a 7-year-old girl presenting initially with Raynaud's phenomenon, swollen hands, and ulceration of the right index finger tip followed by alopecia and arthritis during follow-up. (Korean J Pediatr 2008;51:886-891) 
Introduction
Raynaud' s phenomenon (RP) is defined by the triplephase sequence of blanching, cyanosis and erythema occur- . RP is much more common in the fingers, but can be observed in the toes and occasionally the ears, tip of the nose, lips, or tongue 1) .
Mixed connective tissue diseases (MCTD), one of the underlying causes of RP, was initially described by Sharp and colleagues in 1972 2) . The syndrome includes the clinical features of rheumatoid arthritis, scleroderma, SLE, and dermatomyositis in conjunction with high titers of antibodies to extractable nuclear antigen (ENA), especially anti-ribonucleoprotein (anti-RNP) antibody 3) . Antibodies to ENAs include anti-Sm, anti-Ro/SS-A, anti-La/SS-B and anti-RNP antibodies 4) . Anti-RNP antibodies are found in low titers in children with SLE, but in high titers they are associated with mixed connective tissue disease 4) . Most . Here we report the case of a rare pediatric patient with MCTD in a 7-year-old girl presenting initially with RP.
Case report
A seven-year-old girl was transferred to Chonnam National University Hospital due to painful cold sensations and reversible color changes in the fingers. She had complained of these symptoms when writing or when exposed to cold; in addition, these symptoms sometimes occurred in the feet. The onset of symptoms was 3 months before the visit.
There was no family history of similar symptoms or of autoimmune disease.
On physical examination, the patient had swollen hands and ulceration of the tip of the right index finger (Fig. 1) .
The provocation test for the symptoms with writing and exposure to cold demonstrated RP appearing as a symmetric, triphasic (white → blue → red) progression that involved all of the fingers with well defined borders not extending beyond the wrist (Fig. 2) . The patient complained of numbness, paresthesia and pain during the provocation test. In addition, the RA factor, LE cell test and antiphospholipid antibody were also negative. The serology data and clinical characteristics supported the diagnosis of MCTD.
Even though the patient had no symptoms involving any specific organ, further studies due to the suspicion of MCTD included chest x-ray, chest computed tomography, electrocardiography, echocardiography, pulmonary function testing, esophagography, kidney ultrasonography, and thermography.
The results of all of these studies showed non-specific findings except for the thermography, which revealed a significantly decreased surface temperature and an abnormal concentric temperature distribution on both hands and feet (Fig, 3) .
To treat the Raynaud' s phenomenon, slow release nifedipine was initially prescribed. But the symptoms did not improve with the nifedipine or with enalapril. Instead treatment with the steroid (deflazacort) significantly decreased the frequency and severity of the RP and healed the ulcer on the tip of the right index finger after a few months. In addition, the anti-RNP antibody decreased to 154.9 U/mL, although it was still positive. However, when tapering and maintaining the dose of deflazacort, alopecia and polyarthritis were newly observed. During follow up over the next two years, the patient continued to complain of intermittent RP and arthritis that was aggravated in the winter.
Discussion
In patients with MCTD, polyarthritis (93%) and RP (85%) are the most common manifestations at onset 3) . The arthritis is relatively painful and often associated with rheumatoid factor (RF) serosensitivity that is often present early in approximately two thirds of children 3) . In addition, antiphospholipid antibodies have been associated with RP and related disorders in adults 6) , which are also frequently found in pediatric RP, whether primary or secondary 7) . The current case also presented with RP of the fingers, swollen hands and digital ulceration as the initial symptoms followed by the development of polyarthritis and alopecia even though initial antiphospholipid antibodies and RF were negative.
Other clinical manifestations and serology characteristics observed in MCTD are: peritendinous or subcutaneous nodules, sclerodermatous skin, SLE rash, dermatomyositis rash, alopecia, fever, and sicca syndrome. In addition, ab- Fig. 3 . Thermography revealing a significantly decreased surface temperature and an abnormal concentric temperature distribution on both hands in the patient (below) compared to that in the control (above). MCTD probable 3 major criteria and no anti-Sm; or 2 major criteria and 1 minor criterion; plus anti-U1-RNP> 1:1,000 . In the current case, slow releasing nifedipine and enalapril had no effect on the RP symptoms but deflazacort resulted in improvement of the digital ulcer and a decrease in the frequency and severity of RP even though the effects of steroid treatment for RP have been reported not so good 8) .
The long-term outcomes of children with MCTD vary and are unpredictable because of the paucity of information available and the short follow-up period in children. Sharp et al described MCTD as a relatively benign syndrome 2) but recently there have been debates about the outcome of MCTD 8, 14, 15) . Some of the controversial issues are these: 1)
MCTD is not always benign or steroid responsive; 2) it may be transition to a classic connective tissue disease such as SLE, systemic sclerosis or rheumatoid arthritis; 3) there is a lack of specificity of anti-RNP antibody for MCTD; 4) there is no demonstrated role for anti-RNP antibody in the pathogenesis of MCTD 8) . Due to the complexity of potential organ involvement such as heart, kidney, lung, and central nervous system, in patients with MCTD, early identification and appropriate treatment can improve disease outcome 14, 15) .
In summary, this report illustrates a rare case of childhood Mixed connective tissue disease-an apparently distinct rheumatic disease syndrome associated with a specific antibody to an extractable nuclear antigen (ENA). Am J Med 1972;52:148-59.
